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Executive Summary

Objective

The purpose of this task was to: 1) examine the feasibility of developing an initial set of
electrical distribution company (DISCOM) benchmark metrics that would be applicable
across South Asia; 2) assess the likely availability and quality of the data to develop
meaningful DISCOM performance indices; 3) assess the level of regional stakeholder and
donor interests in establishing a pilot benchmark program and 4) provide follow-on
suggestions, if merited.

The biggest challenge was to define a set of “meaningful” DISCOM metrics for which
quality DISCOM data would be available. Within the urban DISCOM scenario this appeared
possible but it became obvious that data would typically be incomplete when dealing with the
rural DISCOM scenario. The approach started with international level DISCOM metrics that
were slowly reduced in number and refined for the South Asia situation. These were then
subsequently vetted with regional discoms and regulatory bodies, resulting in further
refinement. In this process it was concluded that regional stakeholders did have an interest
and desire in a follow-on effort. The result would be a set of performance indices that enables
a distribution utility managers or regulators in South Asia to assess an individual distribution
company’s performance on a common comparative basis. Thus, the development of this
concept paper and follow-on pilot project are described in the following report, for USAID’s
review and consideration.

What Is Benchmarking?

Benchmarking is a process that develops performance indices for specific entities and
compares them to industry norms for the purpose of measuring entity performance, and
identifying areas needing improvement. This benchmarking process can reveal potential
areas where a particular DISCOM'’s performance is lacking and point to directions for further
detailed examination to identify any underlying contributing causes or mitigating factors to
the performance gap. Having a clear assessment of its strengths and weaknesses, a DISCOM
can formulate a better corporate strategy to improve its competitive position in the
marketplace.

Why Is Distribution Benchmarking Important To South Asia?

Performance evaluation is vital to establishing and sustaining the quality of electricity service
throughout the developed world. While the forms of performance benchmarking vary, their
use is commonplace in the United States, Europe, Japan, and other developed countries.
Utility managers use gquantitative measures to compare operational performance among their
distribution units to assure that they provide a uniform quality of service, anticipate problems,
guide capital expenditures, and increasingly to monitor their competitiveness. Electric
utilities subscribe to or invest in proprietary benchmarking services to enable comparison
with both competitors and peers. Regulators rely on cross-utility studies of service quality
and cost of service for a wide variety of functions every time they consider a utility’s
application to increase consumer tariffs. Investors, bond rating agencies, and others in the
financial community also track each utility’s performance against benchmark indices to
evaluate management performance, company risk, and other factors that determine cost of
capital. In these contexts, the usefulness of performance benchmarks is evident as a means to
attract capital, to direct operating expenditures, and to recognize both strengths and
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Executive Summary

weaknesses in an effort for continuous improvement in utility services. The managers of
electricity distribution companies (DISCOMs) in South Asia are no different from their
developed country counterparts in their desire to direct and realize performance improvement
in their companies. The lack of performance benchmarks or any reliable database of
performance indicators in South Asia is a major handicap for DISCOM managers and for
interested investors in the banking and international development communities. At present,
they have no region-based standard by which to target improvement efforts, monitor
progress, or to make comparisons within the region. Throughout the region, DISCOM
managers recognize that they lack this important management tool.

Furthermore, the countries of the South Asia region are at crossroads in their need to develop
electric power infrastructure to support national goals of high economic growth. For most of
the countries, the limitations of the present electricity infrastructure are critical constraints on
economic expansion, poverty alleviation, and the ability to provide basic services to the
population. The development of performance benchmarks—realistic standards of current
performance and achievable goals for future performance—is a key building block toward
attracting investment capital and making progress in providing commercial services.

Benefits And Beneficiaries

The benchmarks aim to facilitate improvements in electricity distribution operations and
service provision, by providing performance measures that will (1) help DISCOM managers
to better understand their company’s strengths and weaknesses and direct improvement
efforts, and (2) help public officials, investors, lending institutions, and donor organizations
to develop capital expenditure and technical assistance programs for South Asian DISCOMSs
that are linked to performance. The principal beneficiaries of the benchmarking activity
include:

= Distribution company (DISCOM) managers: The benchmarks and database will
provide South Asia-specific performance standards for key function areas, and the
method to apply them to any given DISCOM. The benchmarks are intended to assist
managers to compare their operations with peer DISCOMs, set performance targets,
evaluate costs, allocate resources, develop capital expenditure requirements, and
monitor performance.

= Government, MLB funding agencies, and donor organizations: The benchmarks
and database will facilitate evaluation of DISCOM performance, identification of
investment needs, and development of improvement initiatives by external
organizations concerned with power distribution sector reform and development.
Moreover, as externally funded assistance becomes more focused on output, the
benchmarks will provide a consistent set of performance metrics for the region.

= Investors and lending institutions: The benchmarks are expected to provide critical
data that will facilitate privatization and corporatization programs as government
officials and investors are able to compare targeted DISCOMSs with industry norms.

= Consumers and DISCOM Employees: The benchmarks will provide a means for
improvements in distribution services to consumers and in the safety of working
conditions for DISCOM employees.

Concept Paper: Performance Benchmarks iv
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Executive Summary

Concept Development and Proposed Performance Metrics

During the course of preparing this concept paper, benchmarking was discussed with several
South Asian DISCOMs. These discussions included the solicitation of feedback on
appropriate benchmarking metrics, and other issues such as related experience and
implementation approach. The concept was also discussed with several regulatory bodies in
the region, which subsequently provided additional inputs on appropriate benchmarking
metrics and their general views on the benchmarking approach. These vetting discussions
were helpful in determining interest, which was unanimously supportive, and in narrowing
down the preliminary list of benchmarking metrics to those most appropriate to a pilot project
initiative.

This Concept Paper proposes development of performance metrics in five categories of
DISCOM operations: (1) operational performance, (2) customer service, (3) metering, billing
and revenue collection, (4) operational cost control, and (5) financial performance and
competitiveness. On the basis of international practice and input from experts in the region,
the study team assembled a list of over 100 potential measures. This list was subsequently
reduced to 30 metrics to manage the scope of a pilot project and to take into account the
difficulties of collecting reliable data. Data constraints and the challenges of obtaining
DISCOM cooperation will be the principle issues influencing the design of any pilot project.
Rural Discoms present the greatest challenges because of lack of quality data, thus our
approach and expectations are differentiated between rural and urban DISCOMs.

A summary of the metrics recommended to be included in the pilot project is included in
Table ES-1. It should be emphasized that this is a preliminary list. It is likely that other
useful measures may be proposed by DISCOMs during the pilot project, after they have
received training and are better able to think about benchmarking and performance
measurement in the context of records now kept, and their objectives for performance and
service improvement.

Table ES-1 Recommended Benchmark Metrics for the Pilot Project

Area Performance Measure Effect Measured Data Source
SAIFI Frequency of outages Substation logs
CAIDI Duration of outages Substation logs
° Aggregate technical & Effectiveness in minimizing |Reports to regulators or
= commercial losses unrecoverable energy cost internal
£ Technical losses Efficiency of distribution Substation energy
k) infrastructure audits/load flow studies
E Unplanned outages/total Relative impact of outages | Substation reports
= outages on customers and system
c
'*F'ch Service restoration time Responsiveness of Substation, district serv.
= distribution maintenance logs
Q.
O Annual replacement rate of |Role of transformer failures | Maintenance and
distribution transformers in maintenance effort equipment records
(%)
o Nexanr Concept Paper: Performance Benchmarks v
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Executive Summary

Area Performance Measure Effect Measured Data Source
Lead time for new Responsiveness and service |Customer account
connections orientation of connection records

® services
§ Lead time to test/replace | Commitment to metering Customer account and
T meters in case of complaint |accuracy meter service records
s Response time from fault | Effectiveness of complaint | Customer account and
g complaint to service visit | response service records
= Customer care personnel | Adequacy of customer Employment records
3 per customer service resources
Employees providing Provision of value-added Employment and special
special services per 1000 |services to customers program records
customers
Metered customers/total Ability to bill consumers for |Aggregated reports or
customers energy consumption customer account
records
Meters/meter reader Adequacy of resources Employee records
5 Frequency of meter/seal Control of tampering and Service and customer
g inspection maintenance of accuracy account records
= Meters replaced/meters in | Adequacy of meter Service records
O service technology
_c'éu % of bills that are Billing accuracy Meter reading/billing
> estimated policy
= Time lag between meter Billing efficiency Billing reports and
“; reading and bill dispatch records
c
é Ave level of customer Collection efficiency Accounting records
2 arrears
P
Distribution cost/unit Operating efficiency and cost | Financial reports
reasonableness
Functional shares of non- | Norms of cost allocation Cost accounting reports
energy distribution costs:
- admin, maintenance,
é equipment, etc.
é‘j’ Total labor cost/customer | Labor cost efficiency Financial reports
[35]
= Employees/customer Employment level norm Employment records
o
§ Training participant Adequacy of training Human resource/training
é days/employee-year records
Sick and injury Safety practices Human resource records
days/employee
o Nexanr Concept Paper: Performance Benchmarks vi
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Executive Summary

Area Performance Measure Effect Measured Data Source

Average tariff levels by Competitiveness Tariff sheets, internal

o class reports

= Cost recovery (op Sustainability of cost levels/ |Financial reports

g revenue/cost) tariffs

S5 Ave capital exp/net asset | Capital sustainability Financial reports

T value

= Customer Cash flow management Internal accounting

.g receivables/monthly reports

= revenue collections

L% Commercial losses (% of | Control of theft and Reports on AT&C
sales) unaccounted losses losses and estimates of

technical losses

Conclusion and Proposed Follow-on Pilot Project

Within this Concept Paper a background review of international DISCOM benchmarking
history and practice is provided, along with information on local vetting and consideration
given to the requirements and challenges of benchmarking implementation in the South Asia
region. It was concluded from the interest of regional DISCOM stakeholders in a follow-on
effort, that a preliminary recommendation for a follow-on pilot project should be included.
This follow-on pilot project is envisioned as a SARI/Energy effort, but jointly funded with
one or more other stakeholders. The goal would be to launch a program to address the lack of
a common regional standard for measuring DISCOMs, by developing benchmarks from the
existing range of performance characteristics of South Asia DISCOMs. This pilot project
will benefit future donor efforts in DISCOM development, by providing the means to
measure programmatic impacts explicitly and to select grantees on the basis of performance.

The proposed pilot project is anticipated as a two-phased approach, which will first establish
efficient mechanisms for collaborative efforts with DISCOM partners for benchmarking data
collection. Secondly would ultimately involve 20-30 distribution units in establishing
benchmarking practices. Products of the pilot project will include a stand-alone benchmark
database that is functional for regional application and an Applications Guide—on how to use
benchmarks, develop data, and apply benchmarks to performance improvement. Which
would be useful for DISCOM managers and other stakeholders and eventually lead to success
stories of performance improvement from among pilot participants around the region. These
successes could be disseminated in a series of regional workshops on benchmarking and
DISCOM performance improvement. Additional aspects of the pilot project can be provided
after USAID’s review and comments on this Concept Paper.

Concept Paper: Performance Benchmarks vii
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Section 1 Introduction and Approach

1.1 What Is Benchmarking?

Benchmarking is a process that develops performance indices for specific entities and
compares them to industry norms for the purpose of measuring entity performance, and
identifying areas needing improvement. This benchmarking process can reveal potential
areas where a particular DISCOM’s performance is lacking and point to directions for further
detailed examination to identify any underlying contributing causes or mitigating factors to
the performance gap. Having a clear assessment of its strengths and weaknesses, a DISCOM
can formulate a better corporate strategy to improve its competitive position in the
marketplace.

1.2 Why Is Distribution Benchmarking Important To South Asia?

Performance evaluation is vital to establishing and sustaining the quality of electricity service
throughout the developed world. While the forms of performance benchmarking vary, their
use is commonplace in the United States, Europe, Japan, and other developed countries.
Utility managers use quantitative measures to compare operational performance among their
distribution units to assure that they provide a uniform quality of service, anticipate problems,
guide capital expenditures, and increasingly to monitor their competitiveness. Electric
utilities subscribe to or invest in proprietary benchmarking services to enable comparison
with both competitors and peers. Regulators rely on cross-utility studies of service quality
and cost of service for a wide variety of functions every time they consider a utility’s
application to increase consumer tariffs. Investors, bond rating agencies, and others in the
financial community also track each utility’s performance against benchmark indices to
evaluate management performance, company risk, and other factors that determine cost of
capital. In these contexts, the usefulness of performance benchmarks is evident as a means to
attract capital, to direct operating expenditures, and to recognize both strengths and
weaknesses in an effort for continuous improvement in utility services.

The managers of electricity distribution companies (DISCOMs) in South Asia are no
different from their developed country counterparts in their desire to direct and realize
performance improvement in their companies. The lack of performance benchmarks or any
reliable database of performance indicators in South Asia is a major handicap for DISCOM
managers and for interested investors in the banking and international development
communities. At present, they have no region-based standard by which to target improvement
efforts, monitor progress, or to make comparisons within the region. Throughout the region,
DISCOM managers recognize that they lack this important management tool.

Furthermore, the countries of the South Asia region are at crossroads in their need to develop
electric power infrastructure to support national goals of high economic growth. For most of
the countries, the limitations of the present electricity infrastructure are critical constraints on
economic expansion, poverty alleviation, and the ability to provide basic services to the
population. The development of performance benchmarks—realistic standards of current
performance and achievable goals for future performance—is a key building block toward
attracting investment capital and making progress in providing commercial services

© Nexanr Concept Paper: Performance Benchmarks 11
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Section 1 Introduction and Approach

1.2.1  Benchmarking in the Context of the SARI/Energy Project

There are two broad, compelling reasons to provide substantive support to the proposed pilot
benchmarking project under SARI/Energy. The first reason is that the establishment of
performance benchmarks for South Asia DISCOMs will provide a fundamental building
block for regional improvements in energy security and distribution reform, two of the four
SARI/Energy focus areas. Poor performance in distribution operations is rife throughout the
region, and threatens both economic growth and public support for reforms. Benchmarks and
training in their application will provide the means to direct reform and improvement efforts.
Hence, performance benchmarking addresses the SARI/Energy mission in fundamental ways.

The second reason is that significant synergies are obtained by launching a benchmarking
pilot at the regional level, rather than at the country level. To be effective, performance
benchmarks must be established in the context of numerous DISCOM participants. This
establishes both best practice targets and the effective range of performance in the industry.
Both aspects are necessary for DISCOM managers to direct their performance improvement
efforts, and for investors and regulators to evaluate the status of a company. A benchmarking
activity launched in Nepal, Sri Lanka, or Bangladesh alone would not obtain sufficient
numbers of participants, and the cost to launch such a limited coverage pilot may not produce
sufficient benefits. A regional approach assures both rich variety and numbers, while the
essential similarities in context and performance of DISCOMs in the region’s countries
provide for useful comparisons. A regional approach also introduces the DISCOMs in each
country to the unique success stories in distribution performance of its neighbors.

A third reason may also be put forward, which is perhaps as vital as the preceding two. There
has been a substantial level of donor support provided to the region’s power sector, and
substantial donor resources will continue to support the development of distribution
operations in particular. Yet there is scant ability to measure outputs or the effectiveness of
these efforts. The proposed benchmarking project will provide the means for output-oriented
development support in the future.

1.3 Purpose Of Distribution Benchmarking Assessment

The purpose of this initial task is to develop a concept paper outlining an initial set of metrics
and approach for developing a database benchmarking selected electricity distribution
functions appropriate for South Asia. This concept paper also proposes a pilot project
towards establishing benchmarks on the basis of data from selected DISCOMs in the South
Asia region, providing the level and type of resources likely required for the effort.

Currently, there is a lack of integrated and consistent information for DISCOMs in
developing countries in South Asia and worldwide such that important policy, operational,
pricing and investment considerations are made without reference to fundamental industry
norms. A set of reliable and viable distribution metrics will provide a critical baseline for
DISCOM managers and power sector entities to make more effective decisions in a broad
range of areas, including: cost recovery programs, investment in rural electrification, rate
setting, O&M costs and scheduling, billing and collections procedures, appropriate
technology investment, and staffing levels for specific job functions. With such norms in
place, governments and DISCOM operators will have transparent benchmarks against which
they can design programs to improve performance, lower costs and increase the range of
distribution to currently under-serviced areas.

© Nexanr Concept Paper: Performance Benchmarks 12
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Section 1 Introduction and Approach

14 Benefits And Beneficiaries

The benchmarks aim to facilitate improvements in electricity distribution operations and
service provision, by providing performance measures that will (1) help DISCOM managers
to understand their company’s strengths and weaknesses and to direct improvement efforts,
and (2) help public officials, investors, lending institutions, and donor organizations to
develop capital expenditure and technical assistance programs for South Asian DISCOMs.
The principal beneficiaries of the benchmarking activity include:

= Distribution company (DISCOM) managers: The benchmarks and database
will provide South Asia-specific performance standards for key function areas,
and the method to apply them to any given DISCOM. The benchmarks are
intended to assist managers to compare their operations with peer DISCOMs, set
performance targets, evaluate costs, allocate resources, develop capital
expenditure requirements, and monitor performance.

= Government, MLB funding agencies, and donor organizations: The
benchmarks and database will facilitate evaluation of DISCOM performance,
identification of investment needs, and development of improvement initiatives by
external organizations concerned with power distribution sector reform and
development. Moreover, as externally funded assistance becomes more focused
on output, the benchmarks will provide a consistent set of performance metrics for
the region.

= Investors and lending institutions: The benchmarks are expected to provide
critical data that will facilitate privatization and corporatization programs as
government officials and investors are able to compare targeted DISCOMSs with
industry norms.

= Consumers and DISCOM Employees: The benchmarks will provide a means
for improvements in distribution services to consumers and in the safety of
working conditions for DISCOM employees.

15 Approach To The Benchmarking Concept Paper

Nexant/SARI Energy initiated the Benchmarking Assessment with a review of past
distribution benchmarking and related activities both within the region and elsewhere. This
review was focused and not exhaustive, considering that the Concept Paper format is an
undertaking of limited scope—strictly a “bench study” undertaken without consultant-visits
to the region—intended to assist USAID toward deciding whether and how to proceed with a
much larger scale trial as in a pilot project. Nevertheless, the review considered results from
benchmarking efforts at two private Indian distribution companies, another quasi-public East
Asian DISCOM, summaries of selected benchmark indices taken from US and UK utilities,
benchmarking guidelines and results compiled by the American Public Power Association, a
sample from the Edison Electric Institute’s subscription-only database, and reports and
testimony on the use of benchmarking from US regulatory proceedings in several states.

In parallel to the literature review, the study team considered past experience with
distribution companies in the region, and direct, informal contacts with DISCOM managers,
to develop a preliminary list of performance-related parameters. The review of documents
from the literature review then added to this list. Quickly, the study team found convergence
on the proposed performance parameters and it was apparent that further review would have

© Nexanr Concept Paper: Performance Benchmarks 1-3
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Section 1 Introduction and Approach

diminishing returns. At this stage, it was more important to obtain direct feedback within the
region about critical issues on data availability, reliability, and access.

The study team prepared a list of proposed benchmarks with questions about their perceived
usefulness and issues concerning the data requirements. This instrument is included in
Appendix A. The study team distributed this instrument and a summary of the Benchmarking
Assessment task and objectives, to members of the Nexant/SARI Energy team throughout the
region. Individual team members in Bangladesh, India, Nepal, and Sri Lanka responded to
this “evaluation matrix” instrument, and the list of issues, based on their own experience, and
then contacted local DISCOM professionals on an informal basis to obtain their feedback.
The proposed benchmarking activity and performance metrics were developed on the basis of
the earlier review and this vetting process.

The study team also designed the proposed Benchmarking Pilot activity on the basis of the
feedback that emerged from this vetting process.

1.6 Target Outputs Of The Distribution Benchmarking Effort

The pilot project aims to establish sustainable benchmarking practices and to facilitate
performance improvement among DISCOMs in South Asia. Specific outcomes include the
following, and products are noted further below:

= South Asia region-specific performance benchmarks for electricity distribution
services, and a proven model for further development of benchmark data and
practices, and their application for performance improvement.

= Cross-border learning among DISCOMSs in the region about distribution
performance norms and the means of enhancing performance.

= 20-30 DISCOM participants with direct experience in developing performance
data and awareness of their performance levels compared to their peers in the
region.

= Awareness and recognition of region-specific standards of distribution
performance among vital stakeholders (government, regulators, financial
community, consumers).

The specific products of the project are described in Section 5, Recommended Pilot
Benchmarking Activity. They include the benchmark database developed from data of the
participating DISCOMSs, an Applications Guide that describes data collection techniques and
application of benchmarks to performance improvement, success stories of performance
improvement in regional DISCOMs, workshops on benchmarking and DISCOM performance
improvement using benchmark targets, the lessons learned in application of the SARI/Energy
benchmark product in two DISCOMs, as well as project reports. The project will also
develop materials on benchmarking for the SARI/Energy Resource Center and products will
be posted on the SARI/Energy website.

The output form of the performance benchmarks will be developed during the pilot project in
response to the needs of stakeholders and the confidentiality conditions agreed upon with
participants. We expect they will take the form of tabular data by functional area (as in Table
1-1) and selectively augmented by scatter plots or other graphical presentation of normalized
data to facilitate comparisons.

© Nexanr Concept Paper: Performance Benchmarks 1-4
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Section 1 Introduction and Approach

Table 1-1 Sample Output Table

Urban DISCOMs Rural DISCOMs All

A B |IC D |AveeE |F |G |H |Ave. |Ave.
Customers, million 3.2 21 |12 (0.7 04 29 [1.3 |0.6
Network length, km 22 13 6 |2.8 81 (158 |61 |92
Service area, sg. km 10 6 15 (0.6 26 (38 22 |18
Units sold, MWh/yr 15 98 [7 6.2 16 6.1 82 2.6
Ownership Pub [Priv [Pub |Priv Pub [Pub |Pub |Pub
SAIFI (interruption freq) 28 |18 b5 33 (34 81 34 |67 93 |69 |51
CAIDI (interruption duration) |118 (110 |125 154 [127 (152 |95 |[191 210 |162 |144
Interruptions/km 42 38 64 (31 |44 |25 |12 41 |52 (33 |38
Aggregate T&C losses 31%119% 43%|51%036% |34%6(21%|25%0|31%|28% [32%
Technical losses 17%(13%(19% [24% ([18%|28%06(18%(21%(22% [22% [20%
Outages: unplanned/total 949%24%1|81%|88% [72% |71%|48%684% 62%066% [69%
Service restoration, < 1hr 70%81%(75%0(62% [712% [44%|52%|34% |41%0143% |57%
Service restoration, < 3hr 829%06/90%|88%0|81% [85% |68%0|78%651% 59%0(64% |75%
Service restoration, < 8hr 9496/98%6|9296|95%6 (95% 78%6|91%74% |77%|80% |87%
Transformer replacement rate  |41%6(15% |[37% [48%6|35% |32% [24% [44%06|29%|32% [34%

© Nexanr Concept Paper: Performance Benchmarks 15
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Section 2 Background: International Experience with Benchmarking

2.1 United States Experience

Electric utility benchmarking has been practiced in various forms in the United States for
decades as a means to improve performance and as a regulatory tool to ensure that customers
are not overcharged due to the inefficient production and distribution of electricity. As the
electric utility industry has been largely transformed during the recent period of industry
restructuring, the number of players involved in benchmarking has further evolved and
increased. Apart from the utilities and regulatory bodies themselves, the types of
organizations now involved include consulting firms serving both the utilities and regulators,
specialized organizations that collect, analyze and report benchmarking data for large
groupings of U.S. electric utilities, and industry associations such as the Edison Electric
Institute and the American Public Power Association that promote increases in technical,
operational, organizational and management efficiency in electric utility systems.

Examples of earlier industry efforts to promote more efficient utility operation and
management are provided in several guides published by the American Public Power
Association focused on business planning, performance measurement, and achieving a
competitive edge.'?® These documents address the entire spectrum of utility operations and
management. They include recommendations on an overall approach to achieve
improvements as well as suggested performance indicators in different key areas such as
technical performance, financial performance, customer relations, and so on.

As benchmarking in the U.S. has become more widespread and developed, more recent and
current initiatives directed at utilities include:

= Solicitations to U.S. utilities to participate in group projects where a number of
utilities participate and submit benchmarking data. These data are analyzed and
reported on back to the utilities so they can assess their own performance against
the other utility participants. The data is treated and reported such that the
performance of each individual utility is kept confidential and available only to
that utility. Group data can be analyzed so that each utility can compare itself
primarily to others with similar characteristics e.g. size, geography, voltage levels,
customer types, etc. e.g. a recent project of this type focusing on electric power
distribution systems is the SGS Distribution Reliability Benchmarking Study that
provided project participants with an in-depth comparative assessment of
reliability performance. It also provided both relative and absolute comparisons by
system and voltage class against the study average, quartiles, geographic systems,
self-selected peers, and between systems. A more detailed description of this
project is provided in Appendix B.

! “performance Measurement for Public Power Systems”, August 1991, American Public Power Association
2 «“Bysiness Planning and Performance Measurement”, October 1993, American Public Power Association
3 “The Competitive Edge — A Guide to Management Issues and Resources”, 1996, American Public Power Association
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= Roundtables and conferences addressing electric utility and distribution systems
benchmarking, e.g., the recent Electric Utility Benchmarking Association Annual
Roundtable on June 10-11, 2004 was designed to bring process managers,
analysts, and overall benchmarking coordination staff together to learn from each
other about efforts in benchmarking and how they lead to organizational change.
A more detailed description of this roundtable is provided in Appendix C.

= Firms specializing in collecting, analyzing and reporting financial data for
specific industries including electric utilities. These data are analyzed and
presented for both selected individual electric utilities and as averages for a large
number of electric utilities. A section on financial benchmarks is typically
included to compare the individual utility under study with the averages for the
larger utility group.

U.S. consulting firms currently conducts a whole range of benchmarking studies. They can
be designed to accomplish a variety of objectives such as:

= Helping utilities in their quest to match or exceed industry performance norms via
utility-specific studies

= Conducting annually-updated multi-utility benchmarking programs to ensure that
utility clients have a measurable basis for responding to the pressures of increased
competition and changes in utility regulation

= Helping utilities in analyzing and benchmarking their performance data, and
presenting this data for the utilities purposes in regulatory proceedings

= Developing utility management incentive programs based on utility performance

= Assisting regulatory agencies in developing and fine tuning their benchmarking
methodologies

Reliability has always been one of the key measures of a utility’s performance in the U.S. It
has been long recognized that power outages have a very high associated cost of unserved
energy resulting from loss of industrial production and commercial business activity, as well
as other significant effects to the economy such as industries and businesses actually locating
elsewhere where power is more reliable. More recently, with the increased activity levels in
the high tech industries, there has been even more emphasis placed on high power quality
and reliability for e.g. the Electric Power Research Institute (EPRI) in the U.S. has
significantly increased it’s emphasis on power quality and reliability by increasing it’s
program activities in these areas and by forming the EPRI-PEAC organization, now one of
the leading U.S. firms in power system quality and reliability.**°

Although many U.S. distribution system benchmarking studies focus on one aspect or
another of distribution system performance such as reliability, power quality or financial
performance as discussed above, the metrics addressed in comprehensive assessments should

4 “Distribution Reliabilty Benchmarking”, presentation by Dr. Arshad Mansoor, Dr. Arindam Maitra, and Tom Short, EPRI
PEAC Corporation, 2003 IEEE T&D Conference September 9, 2003, Dallas

5 «“About Global Power Quality Issues and Solutions”, EPRI Website http://www.epri.com/

8 «“Evaluation of Web-Based Cost-Effective Power Quality Monitoring System”. EPRI Website http://www.epri.com/
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include all areas of relevance currently considered, including cost of service, reliability,
quality, losses, financial, employee productivity, safety, and customer satisfaction.

These and other metrics are discussed in more detail in Section 3 below.

2.2 Other Country Experience

Experience in benchmarking in other developed economies parallels that of the United States
in that it has been practiced for many years in one form or another, but has been given added
impetus and taken on a new shape now that waves of utility restructuring and privatization
have swept through these economies. Developing economies on the other hand offer mixed
situation assessments on the status of their utility sector reform, the degrees of privatization
achieved and the application of benchmarking methods.

2.2.1 Developed Countries

Prominent among the developed economies in restructuring and privatization as well as the
application of benchmarking are countries such as the United Kingdom, the Scandinavian
countries, and Australia. For example, in the United Kingdom, where the electricity supply
industries are now “deregulated”, “price cap” regulation is applied including incentives for
the companies to retain efficiency savings. These “price controls” generally take the form of
an assessment of required income with a continuing requirement for efficiency gains that act
as a proxy for competition. Benchmarking is used as a way of assessing the expenditures and
performance of each distribution company. In the UK, regulatory reviews are carried out at
five-year intervals by the British electricity regulator, Ofgem, when allowable distribution
charges are determined. However, the distribution charges are permitted to vary each year
according to the formula “RPI-X”, where RPI is the retail prices index (inflation index) and
X is an efficiency factor. To date, this form of price control has led to significant price
reductions as well as quality improvements for customers.” With there being 14 distribution
companies in Great Britain, there are good opportunities for benchmarking costs and
performance between them.

Similarly, the Scandinavian countries have undergone significant recent regulatory and
structural changes. Although the nomenclature appears to be different, the current systems
are similar to those in the U.K. For example, the “regulation of the Finnish Electricity
Market” began in 1995 when the Electricity Market Act (1018/1995) was passed.® The
purpose of the law was to create a competitive market for electricity production and sales.
The network operations were to remain as a so-called natural monopoly. The distribution
companies (primarily 100 or so privately owned companies) must continue to meet their
obligations to provide service and maintain reasonable pricing. The Finnish Energy Market
Authority is responsible for ensuring these responsibilities are met and for supervising the
operational efficiency of these companies. They now use a Data Envelopment Analysis
(DEA) model for distribution company efficiency benchmarking. Efficiency scores are
developed that factor into the determination of the allowable rates for power and the

" «Application of Benchmarking to Distribution Companies 10 Billion Dollar Investment Plans”, D. I. Bailey, J.
A. K. Douglas, F. Castro Sayas, and C. H. Morris, PB Power Ltd., United Kingdom.

8 «Analysis of the Benchmarking Results of the Electricity Distribution Companies in Finland”, Jukka Lassila,
Sato Viljainen, and Jarmo Partanen, Paper BPPCo02-G-10, IEEE Postgraduate Conference, Budapest,
Hungary, August 11-14, 2002.
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distribution company profit. DEA models are commonly used for this purpose by other
regulatory bodies around the world. They typically consider a lesser number of top level
inputs than the more detailed benchmarking analysis conducted by the utilities themselves. In
the Finnish DEA model, the inputs to determining the efficiency scores are limited to five® as
follows:

1) operational costs

2) power quality (interruption time)
3) distributed energy

4) network length

5) number of customers

Further information on the efficient operation and management of Nordic distribution
systems including benchmarking was addressed recently at the NORDAC 2004 Conference
on 23-24 August 2004 in Espoo, Finland in association with the International Conference &
Exhibition on Electricity Distribution (CIRED). CIRED is one of the leading international
Electricity Distribution Forums holding major conferences on distribution system
technology, operation and management issues every two years at different locations in
Europe.

Australia is another example of successful electric utility industry restructuring, in spite of
initial setbacks and difficulties. Deregulation of Australia’s electricity industry during the
1990s has ultimately delivered lower bulk electricity costs to businesses. In the power
distribution area, distribution businesses (DB’s) are typically evaluated as to their
performance when new price controls are set, before the onset of each new price control
period. For example, in Victoria, the Office of the Regulator General (ORG) periodically
considers evaluations of each DB’s performance for this purpose. Regulatory benchmarking,
similar to that discussed above, is used to assist in this evaluation. Of course, as in the U.S.,
benchmarking is performed not only by the regulatory body and its consultants, but also by
the distribution companies and their consultants, in order to improve their company’s
performance in advance of regulatory pressures and to further their purposes in regulatory
proceedings e.g. Nexant recently reviewed a study by another U.S. consulting firm for an
Australian distribution company that was commissioned for this purpose. This study
evaluated the performance of the Victorian DB against the performance of a number of U.S.
investor-owned utilities.  This benchmarking exercise took a different approach by
developing a model that used and manipulated the data for the U.S. utilities to produce
predicted performance results for the Victoria DB based on comparable efficiency levels but
with the results adjusted to consider the actual business and other conditions faced by the
Victoria DB. Areas evaluated in this study included cost performance, productivity, and
reliability performance.

Certain restructuring and benchmarking activities are also underway in some newly
industrialized countries (NIC’s) in the Asia Pacific region e.g. Nexant recently conducted a
project for a confidential client in the Asia Pacific region to compile a database of U.S. utility

® “Investments in the Benchmarking of the Distribution Companies™. J. Lassila, S. Viljainen, S. Honkapuro, and J. Partanen,
Lappeenranta University of Technology, Finland.
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financial and technical performance indicators to help in establishing benchmarks for
improving the performance of two local utilities.™

Other developed countries with a history of restructuring, privatization and benchmarking
include New Zealand and the Netherlands,

2.2.2  Developing Countries

The progress and application of benchmarking in developing countries is typically tied to the
status of their electric utility sector reform initiatives. Hence, we have included below a brief
summary of the status of reform initiatives in the developing world.

The driving forces behind electric sector reform in developed and developing countries have
been different. In developed countries, the main aim of the reforms has been to improve the
performance of relatively efficient systems. In developing and transition countries, the main
impetus for reform has generally been that the existing low levels of technical, economic and
financial performance are simply no longer viable or acceptable if these countries are to
move forward in their economic development. The typical steps in developing country
electricity sector reform are to 1) restructure the sector, 2) establish regulatory authorities, 3)
organize markets for generation, 4) regulate transmission and distribution networks, 5)
privatize existing assets and promote new investments, and 6) allow for cost-reflective
electricity tariffs."

Private sector participation is arguably the most important element of electricity sector
reforms. Private ownership together with competition (and incentive-regulated transmission
and distribution networks) is expected to result in improved cost efficiency, lower prices,
reduced system losses, and improved revenue collection. Between 1990 and 1999, private
sector participation took place in the electricity sectors of 75 developing countries. However,
the distribution of private investments in electricity sectors across different activity areas and
regions of the world has been rather uneven. Two thirds of the investment for projects with
private participation has been in pure generation facilities, whereas distribution-only
investment has been limited to 16% of the total during this 1990-1999 period. The
investment patterns also reveal notable differences among the main regions of the world.
The Latin American and Caribbean (LAC) and East Asian and Pacific (EAP) countries
accounted for 40% and 35% of total private investments, respectively, while only 12% of
total private investments took place in South Asia (SA) countries. The remaining 13% of
private investments has taken place in Eastern Europe and Central Asia (ECA), the Middle
East and North Africa (MENA), and Africa. LAC countries exhibit the highest level of
investments in distribution-only and transmission systems. At the same time, there has been a
notable absence of distribution-only investments in South Asia and MENA countries. Almost
all the new private investment in South Asia has been in generation-only facilities.'

10«2002 Comparative Power Industry Database for Performance Evaluation of (Confidential) Electric Utilities”, Nexant
report, September 2002.

11 “Reform and Regulation of the Electricity Sectors in Developing Countries”, Tooraj Jamasb, The Cambridge-
MIT Institute, MIT Center for Energy and Environmental Policy Research, DEA Working Paper WP 0226,
August 2002.
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Although privatization and new private investment in the South Asia distribution-only area
has been very low, some progress has been made towards developing the necessary reform
steps for distribution assets divestiture and privatization. In 1999 it was estimated that the
percentage progress towards developing all the key reform steps in the distribution sector in
the various developing country regions was EAP - 11%, ECA — 30%, LAC — 44%, MEA -
13%, SA — 20%, and Africa — 4%."* However, the fact remains that in South Asia, until
recently, private investors have simply not been interested in investing in distribution-only
assets compared to generation-only assets. Since the late 1990’s, this situation is improving
somewhat, primarily in India and to some extent in Pakistan, with new initiatives completed
or underway to privatize certain distribution assets.

Needless to say, based on the above summary, it should be expected that most of the
experience in the developing world in distribution system reform and privatization over the
last ten years or so, as well as accompanying benchmarking activities to improve
performance, is to be found in the LAC countries. The leading LAC countries are Chile,
where the privatization of major electric utilities began in the late 1980’s, Argentina, which
followed Chile’s example in 1992, and shortly thereafter Bolivia, Columbia and Peru. During
the second half of the 1990°s, Panama, El Salvador, Guatemala, Nicaragua, and Brazil also
adopted reforms. More recently Costa Rica, Ecuador, Mexico and Venezuela have taken
actions towards restructuring. A recent study compares the relative performance of public
and privatized Latin American electric distribution utilities for the years 1994 to 2001, and
concludes that the privatized firms are more labor efficient than their public counterparts, but
reserves judgment for subsequent studies on the subject of operational and technical
efficiencies.” Another recent report states that both technical and non-technical energy
losses are being reduced under private ownership of distribution companies. Metering,
billing and collection have improved, illegal connections have been reduced, and line
maintenance has received much needed attention.™

Incentive-based regulation of distribution companies in LAC countries including the
incorporation of benchmarking appears to be the most common approach. For example, an
international survey on regulatory benchmarking for distribution companies found that Chile,
Columbia and Brazil were all employing benchmarking with DEA analysis being the most
popular approach.’® While information on LAC distribution company-funded benchmarking
studies was not as readily available, it is logical to assume that such studies are being
conducted to help these private firms improve their performance and to help them respond to
performance-based regulatory pressures.

Projects have been funded by the development banks to foster performance improvement and
benchmarking activities in the utility sector for e.g. the Asian Development Bank-funded
project “Technical Assistance for Performance Benchmarking for Pacific Power and Water
Utilities” that was scheduled for completion in 2001 (see Appendix D). This project
included 1) initial surveys of all facets of utility operations, including population served,

12 «A Scorecard for Energy Reform in Developing Countries”. Robert Bacon, Public Policy for the Private Sector, Note No.
175, The World Bank Group, Finance, Private Sector, and Infrastructure Network, April 1999.

13 «“Ownership and Efficiency: Evidence from Latin American Electric Utilities”, Martin A. Rossi, Department of
Economics, University of Oxford.

4 “Energy Markets in Transition: The Latin America and Caribbean Experience”, World Energy Council, June 2001.

15 “Benchmarking and Regulation of Electricity Transmission and Distribution Utilities: Lessons from International
Experience”, Tooraj Jamash, Michael Pollitt, University of Cambridge, December 2000.
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consumption, production and generation, demand, supply constraints, system losses, tariffs,
demand management measures, financial data, and human resources data, 2) consultations
and workshops with utilities to identify key strategic and results areas for framing
performance evaluation criteria and appropriate utility performance benchmarks, and to
develop performance improvement action plans, and 3) documentation of the workshop
findings and action plan outlines to serve as blueprints for the adoption and implementation
of the evaluation criteria, benchmarking and action plan recommendations.

2.3 Usefulness Of International Experience To South Asia DISCOMs

A review of the status of electric sector reform in South Asia countries shows mostly mixed
and unimpressive initiatives and relatively low levels of accomplishments towards
privatization and efficiency improvement, particularly in the distribution area. There are
some important exceptions—and those achievements need to be made more accessible and
more useful to other DISCOMs—but in general there is much remaining to be done. Earlier
references in this paper attest that there has been little or very minor progress in the
distribution area in South Asia through the early 2000’s.

Each of the region’s countries has individual success stories. In India, the privatization of
New Delhi’s distribution services in 2002 into three private DISCOMs is slowly showing
positive results, particularly in improvements to customer services. At least one of those
DISCOMs, North Delhi Power Limited (NDPL), has begun to develop preliminary
benchmarking data to gauge its efficiency levels in areas such as reliability, financial
indicators, and customer satisfaction. Likewise, some of the more progressive of the recently-
formed regulatory bodies—such as in Delhi, Maharashtra, Andhra Pradesh, Gujarat and
others—are using cross-utility comparisons as inputs to tariff setting and performance
evaluation, and are developing regulations and standards for performance.®

India’s private DISCOMs, and public DISCOMs that are in the process of structural reform,
offer many success stories in performance enhancement. The Andhra Pradesh Central Power
Distribution Company Limited, a recently unbundled public DISCOM, has made substantial
progress towards improving performance in service delivery and customer care. Mumbai has
been served by private DISCOMs for decades, and enjoys international standards of
reliability and low technical losses. Noida PCL, privatized in 1994, launched rural service
improvement projects in 2003 that may become valuable precedents for rural DISCOM
reform. Rajasthan state’s recently unbundled DISCOMs in Jaipur, Jodhpur and Ajmer are
slowly but assuredly making progress in organizational reform, though tangible benefits for
consumers are still difficult to measure or identify. There is progress in other DISCOMs and
states also: Ahmedabad Electricity Company, Calcutta Electric Supply, the states of Orissa,
Kerala, Karnataka and Maharashtra, and elsewhere. However, the specifics of these
achievements are not well known, particularly in terms of measurable impacts, nor have their
methods been made accessible to other Indian DISCOMs.

16 The Delhi Electricity Regulatory Commission has recently prepared draft performance standard regulations that cover
areas of new connections, existing connections, billing, metering, disconnection and reconnection, energy pilferage,
penalty/compensation for delays in providing services, complaint handling, meter testing, and other areas. Other
regulators are considering or have issued regulations. In principle, tariff orders establish standards for performance,
particularly regarding expenditure and staffing levels and financial performance, which are reassessed periodically.
Regional benchmarks can be particularly useful to the development of tariff orders, as they provide perspective on local
performance that is valuable both to the DISCOMSs and their regulators. DISCOMs also have a need for benchmarks
developed independently from regulatory processes.
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The other countries of the region also have their highlights of accomplishment. Lanka
Electric Supply stands ahead of its peer DISCOMs of the Ceylon Electricity Board in Sri
Lanka, setting high standards for the region in technical practices and customer service
delivery. The rural cooperatives of Bangladesh have pioneered good practices for provision
of rural power services (which SARI/Energy has disseminated throughout the region), and
Dhaka Electric Supply leads the country in urban services. Nepal Electricity Authority has
recently designed a limited set of technical and financial benchmarks to provide incentives
and improve the performance of distribution zones and other power service units. WAPDA in
Pakistan has upgraded selected distribution units for sale and privatization, e.g., the
Faisalabad Electricity Supply Company (FESCO). There are other success stories, as well as
major programmatic initiatives at the government level,'” but again, their impacts on service
delivery are generally not adequately measured or made meaningful to the vast majority of
under-performing DISCOM s in the region, where the average quality of service is generally
accepted as static or even declining, despite prodigious international donor efforts and local
initiatives to guide improvement.

The experience with benchmarking in countries outside the region, both in the regulatory
context and proactively by DISCOMs to improve their performance, has generally been quite
positive. Companies in many other industries also use benchmarking as a way to improve
their performance and profitability. It seems quite logical to consider the application of
benchmarking in parallel and in concert with other reform, restructuring and privatization
initiatives in the South Asia utility sector. A paper presented recently in India refers to the
new power sector initiatives in the power sector and the need for assessing and improving
distribution company performance. It also proposes that benchmarking be employed for this
purpose.’® It cautions however, that since each country, utility and distribution unit is
somewhat and in some cases substantially unique, that care be taken to make sure the right
parameters are being compared and analyzed. It should be emphasized in response to this
concern that care is typically taken in benchmarking to make sure that systems are only
compared to comparable systems and that only appropriate performance measures are
employed in the assessments. To ensure these considerations are addressed it is
recommended that any South Asia distribution systems benchmarking project include
workshops where the methodologies and indicators are vetted, discussed and agreed upon in
advance with the distribution entity participants.

In summary, benchmarking is considered to be an appropriate methodology to employ in
South Asia in parallel and concert with other restructuring, privatization and regulatory
initiatives. Further along in this paper we have outlined a pilot benchmarking program to be
conducted under SARI/Energy that could make a significant contribution towards moving
South Asian distribution companies along this path.

17 There are promising programmatic initiatives that may soon begin to bear fruit. In India, they include the Electricity Act
of 2003 that opens generation, transmission, and distribution activities to private investors and directs improvement in
customer services, the GOI’s Accelerated Power Development and Reform Programme (APDRP), and the GOI/USAID
distribution reform (DRUM) program. NEA’s recent efforts to incentivize performance improvement in power operating
units (including distribution units) are promising. Other programs are in progress or under consideration in other
countries. Yet these initiatives also need a means of impact assessment and a means of disseminating experiences with
performance improvement in a tangible manner, such as through the benchmarking activities described in this report.

18 “Benchmarking of the Electricity Distribution Companies in India”, Dr. P. K. Kaira, Vipin Prakash Singh, and Yogesh K.
Bichpuriya, Indian Institute of Technology, Kanpur, India, Distribution India Conference, April 15-16, 2004, Delhi, India.
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31 Proposed Functional Areas

Performance benchmarks focus on the aspects of distribution functions where performance
can be quantified. There are many functional areas and many potential indicators of
performance within each one of them. In the context of the developing and/or reforming
distribution systems of the South Asia region, the benchmarking activity intends to focus on
functional areas that are particularly critical to the establishment of reliable and sustainable
power distribution services. The metrics for these functional areas are necessarily developed
in consideration of the ability to conduct comparative analyses of DISCOMSs (within a
country and among different countries in the region), and in consideration of the availability
of reliable, consistent, and replicable data.

The functional areas for performance benchmarking are proposed as follows:

= Operational Performance: The availability, reliability, and quality of power
delivered to consumers, provision of maintenance and repair services, and level of
technical and commercial losses.

= Customer Service: Provision of key customer services such as connection
services, handling of complaints, consumer education activities, testing services,
DSM programs.

= Metering, Billing and Collection: Extent and accuracy of metering, billing
practices, collection efficiency, arrears on receivables.

= Financial Performance and Competitiveness: Cost recovery, profitability, level
of capital investment (and reinvestment), and comparative tariff levels.

= Operational Cost Control: Total cost of distribution services, staffing levels and
labor costs, other operating and capital costs, inventory management.

For each of these five function areas, the study team identified activities where performance
measurement would be valuable, and developed a short list of proposed, quantifiable
parameters or indices. These were prepared on the basis of a literature review and experience
with distribution companies both within and outside the region. The preliminary benchmark
parameters were put into a survey form (see Appendix A). This provided a basis to explore
data considerations in discussions with selected South Asian DISCOM personnel and
Nexant/SARI Energy staff.

3.2 Data Considerations

The challenges of data collection and data quality were recognized from the outset of this
task, as evident in the work scope approved by USAID: “The difficulty in obtaining reliable
data for this project cannot be understated. Without participation from key stakeholders in
the region, the methodological framework will remain conceptual with little real-world value
or regional specificity.”
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Consideration of data collection issues was a defining theme of this Concept Paper toward
assessing the feasibility of establishing DISCOM performance benchmarks for the region.

3.2.1 Requisite Characteristics

The study team considered that, for a benchmarking database to be truly valuable and
commercially worthwhile, the input data should have the following characteristics:

= Accessibility: It must be possible to access the data for multiple DISCOMSs within
the resource constraints of the project

= Reliability: The data must be good quality and based on confirmable facts, with a
reasonable level of assurance that it has not been fabricated or misrepresented.

= Consistency: Definitions of the metrics being reported must be consistent across
sources and across DISCOM s to assure that the data are comparable.

= Replicability: Data sources and the means of acquisition should be standardized
to support periodic updates that indicate changes in benchmark metrics over time.

3.2.2 Potential Sources of Data

The study team considered the relative merits of both public and private (proprietary) data
sources toward developing a benchmarking database. The following are assessments based on
discussions and brainstorming sessions:

= Publicly available sources:

= DISCOM annual reports: In South Asia, most DISCOMs are not listed
companies. Most of the private DISCOMs are units of industrial
conglomerates and neither operating data nor financial data for the DISCOMs
are separated out of the consolidated financial statements. Hence, annual
reports do not show standardized data, although company websites do provide
limited descriptive data on operations. The data available from annual reports
of government entities needs to be investigated on a case-by-case basis.

= Government statistics: Government agencies report data on utility generation
and some data on distribution operations, but there is no consistency from
government to government (country to country or, in India, state to state). One
must expect limitations in what is recorded, and that quality may not be
verified, but data may be collected on a regular basis.

= Regulatory agencies: Much data is available, and increasingly so as the
regulatory reform process provides regulatory agencies with more authority. In
India, several states are issuing regulations dealing with performance
standards similar to some of the metrics proposed in this report. However,
cross-DISCOM data is not compiled except within a state. There may be
confidentiality issues that need to be addressed, and access will require an
approval process. In principle, this should be public data, and ultimately
should be available, but regulatory data generally is very time consuming to
obtain and compile. In South Asia, regulation is in its infancy, so the value of
this source varies considerably within the region. However, regulators should
have strong interest in the results of a benchmarking study, so may be willing
partners.
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= Trade publications: If articles can be found, trade journals can be good
sources of comparative data, even if they are one-off efforts (i.e., not compiled
on a regular basis). Journalists may also provide good referrals to promising
data sources.

= Proprietary sources:

= DISCOMs: Direct contact with DISCOMs to acquire data is time consuming,
and the level of cooperation is expected to be highly variable, but this
approach has the best potential for obtaining high quality data. Confidentiality
is a priority, and data generally cannot be identified publicly with the
DISCOM name. Assurance of confidentiality and value of the results will
affect the level of cooperation. Both confidentiality and value will increase
proportionally with the number of DISCOM s represented in the study, because
as the numbers increase, the benchmark results become richer, and an
individual DISCOM’s contribution becomes more anonymous and difficult to
infer.

= Management consultancies: In-country management consultancies
(McKinsey, KPMG, and the like) may have conducted multi-client studies that
include performance measures. Such studies are generally very costly to
participants and are not available to non-participants.

= Trade Associations: Some trade associations collect data and publish reports,
with reprints available to non-members for a price. This source may be
explored further during the pilot project.

= NGOs: In some cases, where NGOs participate in the regulatory process as
public interest advocates, they compile data that may be available at cost. This
may be a source for selected types of consumer or DISCOM performance
data.

The study team’s conclusion from this brief assessment was that the DISCOMSs are the best
source of data and that the priority of the benchmarking effort must be to develop a
benchmarking product that delivers sufficient value to induce their participation. Regulatory
agencies were considered as another valuable resource. Potentially, regulators could direct
DISCOM s to disclose data that was not available directly. But the study team considered that
the use of this regulatory authority, if it were indeed available, would be a two-edged sword
that could easily backfire and undermine efforts to recruit DISCOMSs as willing partner/
participants in the benchmarking endeavor.

3.2.3 Challenges of Rural DISCOMSs for Benchmarking

We must acknowledge that the region’s rural DISCOMs pose particularly thorny issues for
benchmarking development, in comparison to urban DISCOMs. The quality and availability
of both substation and customer data are considerably poorer in the rural DISCOMs. Their
infrastructure is more strained and management resources are less developed. As indicated
above, there are some success stories among rural DISCOMs that present opportunities for
collecting data and establishing performance standards. Yet we must reasonably expect that it
will be more difficult to establish benchmarking practices for the rural sector. In the short
term, benchmarking may offer more tangible benefits for the region’s urban DISCOMs. Yet
the proposed benchmarking project will make major inroads in characterizing rural services
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and in describing the parameters of service improvement among the region’s better
performing rural DISCOMs.

3.3 Proposed Metrics By Functional Area
3.3.1 Operational Performance
3.3.1.1 Objectives and Challenges

Operational performance benchmarks should measure and establish standards for the
reliability of service, power quality, and ability to serve demand. There are a number of
industry indices that are well established as benchmarks for service reliability in the industry.
Many DISCOMs in the region track these measures in some form for internal purposes, and
some state regulatory commissions in India have recently drafted or issued regulations that
establish performance standards.

However, few distribution companies or even distribution circles in South Asia are equipped
with SCADA systems that automate the data recording process and assure data accuracy. In
most DISCOMs, the availability of measurement instruments is spotty; hence there may be
good data in some distribution zones, zero data in unequipped zones, and a wide variation in
record keeping or reporting among the distribution zones according to the level of
management attention. These challenges may be addressed by DISCOM-specific sampling
efforts, as described below.

The study team proposed benchmarks in three areas, as follows: (1) measures of the quality
of power delivery, (2) measures of distribution operating efficiency, and (3) measures of
repair and maintenance performance. These measures are presented below.

3.3.1.2 Measures of the Quality of Power Delivery
Proposed Measures

Measures of power quality focus on the frequency and duration of interruptions. Four of the
proposed benchmarks are indices that are used commonly in the industry. Performance data
on these indices from DISCOMs in western countries are available and useful for target
setting by South Asian DISCOMs (some distribution companies in the region use them as
targets now). The measures include:

= SAIFI (system average interruption frequency index): This measures the
average number of interruptions (outages) that a customer experiences in a year. It
is a ratio of the number of customer-interruptions in a year to the total number of
customers. Customer-interruptions are determined from estimates of the number
of customers affected by each interruption.

= SAIDI (system average interruption duration index): This measures the
average duration of interruptions, as the sum of the durations of the customer-
interruptions used for SAIFI, divided by total customers.

= CAIDI (consumer average interruption duration index): This measures the
average amount of time in a year that a customer’s power service is interrupted, as
the sum of the customer-interruption durations as in SAIDI, divided by the
number of customer-interruptions (as in SAIFI).
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= ASAI (average service availability index): This measures the average amount of
time that electricity service is available to customers, and is derived from SAIFI.

= Interruptions per 100 km of distribution line: This is another measure of
interruption frequency, but a simpler measure than SAIFI because it does not
require estimates of the number of customers affected by each interruption.

» Frequency of voltage fluctuation events: This measures the average frequency
of voltage fluctuations, outside of an acceptable bandwidth around the nominal
voltage of supply. Similar measures of power quality could be measured in
principle for frequency fluctuation and even harmonic disturbances.

Data Considerations

All of the proposed measures would be useful to have as benchmarks, but data quality poses a
constraint for most of them. All DISCOMs record data on service interruptions, particularly
as they apply to service restoration and equipment replacement work orders. The data may
not be compiled for company-wide performance measurement; hence release of the data and
processing of the data into a useful form would be resource-intensive in many cases. The
following are specific assessments:

SAIFI: For many DISCOMSs, interruptions are recorded throughout the system, particularly
in metered substations. Most distribution companies have not reached 100% meter coverage
in substations; manual recording in unmetered substations is thorough and accurate in some
distribution zones, but this practice depends on the priority accorded by management. Yet
few DISCOMs would record the number of customers affected by a given interruption. The
feeders affected by an interruption may be identified and recorded, and the number of
customers served by each feeder is also known, but these data points may be linked only with
difficulty if not done so already. Most DISCOMSs would have an interest in being able to
track this performance measure, but may require assistance. Sampling of interruption data, on
a random basis, would be an effective approach to estimating SAIFI with reasonable accuracy
and reliability.

SAIDI: Electronic meters and several types of recording mechanical meters, employed at
substations, record the duration of interruptions (i.e., time of interruption and time of service
restoration). Distribution zones also maintain records of the time an interruption is reported
and the time that service is restored. Hence duration data, particularly on a sampling basis,
may be obtained in principle with the cooperation of the DISCOM, as for SAIFI.

CAIDI: This index uses data inputs to SAIFI and SAIDI, and hence poses no further issues
than do those measures.

ASAI: This index is derived from SAIFI, so poses no further considerations.

Interruptions per 100 km of distribution lines: This measure may be developed more
readily from substation data for most DISCOMSs, and may be available with reasonable
accuracy from internal DISCOM reports.

Voltage fluctuation: Frequency and variation level of voltage fluctuations are important
measures of power quality, but further investigation is needed to know how the data is
reported. DISCOMSs would certainly measure these and other power quality measures on a
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continuous basis at metered substations (subject to metering coverage and capacity), and
maintain the data, but it is not clear how useful this voluminous data would be or how it
appears in internal DISCOM reports. Application and use of sampled data would be
important issues, as for interruption data. This may be available only from primary
substations for power incoming to the DISCOM. It must also be noted that power quality at
the substation is only a rough indication of the quality of delivered power, particularly in
rural systems where voltage drops to customers are excessive. Customer surveys as
completed in the earlier SARI/Energy studies of power quality would be a source of data, but
not a realistic one for benchmarking purposes.

In all cases, cooperation from the DISCOM is required to obtain reliability in estimating
these measures. Interruption data may be available from other sources, but considering that
the sampling method would not be known or verifiable in the data, the quality of the
measures would not be reliable.

In obtaining data for these measures from DISCOMs, assistance in sampling and analysis of
sampled data would be essential. It is likely that poor sampling practice and data processing
issues are the principle sources of inaccuracies in reporting performance measures, rather
than the quality of data available.

Recommended Approach to Data Collection

It appears that accurate and reliable data may be available for these measures at most
DISCOM s for at least portions of their distribution network. Hence data collection requires a
sampling approach. All of the benchmark measures would require close collaboration directly
with the DISCOM to assure reliability and accuracy in the data. The data collection process
would require some training and direct assistance in the use of sampling methods that may be
initially supervised and verified but primarily carried out by the DISCOM.

3.3.1.3 Measures of Distribution Operating Efficiency
Proposed Measures

In the context of operational performance, the measures of distribution operating efficiency
are considered to focus on distribution losses. Clearly there are many other aspects to
operating efficiency, such as labor productivity, but these are addressed in other functional
areas such as cost management. Distribution losses are an important indication of the state of
a DISCOM’s infrastructure, and of its metering and collection functions. In India, distribution
losses are considered one of the most important indications of a DISCOM’s performance.
The proposed measures include:

= Technical and commercial losses in distribution: This aggregate measure
compares energy supplied to the DISCOM with energy sold to customers. The
difference between these figures is the energy lost in distribution due to technical
reasons (e.g., resistive losses) and commercial reasons (e.g., theft and unaccounted
or unmetered sales).

= Technical losses in distribution: This measure estimates technical losses;
generally on the basis of load flow analysis and modeling.

= Substation metering coverage and prevalence of energy audits: This measure
indicates the percentage of substations (separately at the primary and secondary
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voltage levels) that are functionally metered and have a practice of annual energy
audits.

Data Considerations

Aggregate Technical and Commercial Losses: Many DISCOMs must report their
aggregate technical and commercial (AT&C) losses to regulators or state-level authorities.
The data components are readily available for most DISCOMSs, from records of energy
purchases and transfers from generating companies or the transmission grid, and records of
energy sales to consumers. The problem comes in estimating actual energy delivered to
customers that are not metered, which is particularly common in rural areas. Energy
purchased by unmetered customers can be estimated from the consumption of comparable,
metered customers, or from substation metered data. But substation metering may be spotty
in rural areas, and many unknowns complicate estimation: high voltage drops, line tapping
(theft), unauthorized loading (manipulating single phase supply for three-phase loads), and
inaccurate DISCOM records of customer loads. Despite these difficulties, this measure is an
important one in the developing country context, and should not be omitted. Rather, the
benchmarking approach should consider the methods of estimation and, in recording a
DISCOM’s performance on this measure, indicate a confidence band around the estimate.
Some Indian DISCOMs are now trying to estimate AT&C losses at the distribution zone
level, rather than in aggregate, based on sampling data. Sampling techniques should also be
considered in working with DISCOM s to develop benchmark data.

Technical Losses: Technical loss must be estimated based on sampling of the system where
both power supplied to the substation/feeder and consumer sales are metered. Technical
losses are also estimated through load flow analysis and system modeling, although few
South Asia DISCOMs have done this. DISCOMs vary in their application of internal energy
audits that reveal technical losses, but most would develop this figure as a performance
measure at least to some degree.

Substation metering: This measure provides an indication of a DISCOM’s ability to assess
and track its operational performance. Most DISCOMs would have records of substation
energy audits, and would be readily able to identify which substations were equipped with
functional meters and which were not. This benchmark would be useful if the data is
disaggregated by voltage level, and not very useful if provided only in aggregate. This data
could be obtained in the process of developing data on power quality and losses for other
measures, which is also done at the substation level.

Recommended Approach to Data Collection

The study team’s inquiries among South Asian DISCOMs indicated that a benchmarking
assessment should have good access to data for these measures. However, the study team also
considers that the pilot project should investigate and report on estimation techniques used by
the DISCOMs toward developing confidence bands around the reported measures. This
would require working closely with DISCOM personnel, and would require an understanding
of confidentiality, considering that the level of commercial losses is a sensitive area for most
DISCOMs. In many cases, DISCOMs may obscure or misrepresent data deliberately in this
area if they report these measures to regulators or government authorities, to avoid detection
of high levels of theft or unreasonable levels of technical losses. Yet, DISCOM management
would like to know reasonable benchmarks for the region and how they compare.

© Nexanr Concept Paper: Performance Benchmarks 37
for Electricity Distribution Companies in South Asia



Section 3 Proposed Functional Areas and Metrics for Benchmarking

This means that, from the perspective of the pilot project, the DISCOM’s genuine interest in
true disclosure of data is more important than the data collection process itself. Hence, the
key is in the selection of DISCOMs for the pilot, and then in working with their staff to
obtain cooperation at all levels during data collection.

In developing useful data for this area, it is important to consider that there are urban
DISCOMs in the region that have low levels of technical losses, comparable to international
standards. There are also rural distribution companies that are known to have low levels of
commercial losses, and though they may have relatively high levels of technical losses, they
may provide important points of comparison for the level of technical losses that is
reasonable for rural DISCOMs in the region. The pilot study should consider these factors in
the selection of DISCOM participants.

3.3.1.4 Measures of Repair and Maintenance Perfo